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Devwudfw
Zh orrn dw wkh lqfhqwlyhv ri wzr ￿upv/ zkr surgxfh krul}rqwdoo| gl￿huhqwldwhg
surgxfwv/ wr dftxluh lqirupdwlrq ri d fhuwdlq txdolw| rq frqvxphu zloolqjqhvv wr sd|1
D ￿up zkr srvvhvvhv vxfk lqirupdwlrq fdq r￿hu lwv surgxfw wr gl￿huhqw frqvxphu
jurxsv dw gl￿huhqw sulfhv +wklug ghjuhh sulfh glvfulplqdwlrq,1 Zh vkrz wkdw ￿dftxlulqj
lqirupdwlrq￿ dqg ￿sulfh glvfulplqdwlqj￿ lv hdfk ￿up*v grplqdqw vwudwhj| +iru uhodwlyho|
orz lqirupdwlrq frvwv, uhvxowlqj lq orzhu sur￿w wkdq zkhq qhlwkhu ￿up lv hqjdjhg lq
sulfh glvfulplqdwlrq1 Pruhryhu/ dqg jlyhq wkdw ￿upv sulfh glvfulplqdwh/ htxloleulxp
sur￿wv dqg dyhudjh sulfh h{klelw d X0vkdsh dv d ixqfwlrq ri wkh lqirupdwlrq txdolw|1
Frqvxphuv duh xqdpeljxrxvo| ehwwhu r￿ xqghu sulfh glvfulplqdwlrq dv hdfk rqh sd|v
d orzhu sulfh wkdq wkh xqlirup qrq0glvfulplqdwru| sulfh1
Nh|zrugv= Sulfh glvfulplqdwlrq/ lqirupdwlrq txdolw|/ lqirupdwlrq dftxlvlwlrq1
MHO fodvvl￿fdwlrq= G76/ O46/ R631
￿ Suholplqdu| dqg Lqfrpsohwh1 Frpphqwv duh zhofrph1 Zh wkdqn Rolylhu Dupdqwlhu/ Jhrujh Ghowdv/ Mrkq
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4 Qhz \run Wlphv lq Vhswhpehu 34/ 5333 zulwhv= ￿Dpd}rq1frp kdv vwduwhg wr vhqg h0pdlo dgyhuwlvlqj
phvvdjhv wr lwv fxvwrphuv rq ehkdoi ri rwkhu frpsdqlhv dqg111Li wkh qhz phdvxuhv idlo wr uhyhuvh wkh ohdglqj
lqwhuqhw uhwdlohu*v khdy| orvvhv dqg lw lv sxw xs iru vdoh/ wkh ex|hu zloo dftxluh Dpd}rq1frp*v fxvwrphu gdwd1
Ixuwkhupruh/ Ylghr Exvlqhvv lq Iheuxdu| 54/ 5333 zulwhv= ￿Ylghr uhwdlohuv duh orrnlqj wr xvh wkhlu gdwdedvhv
ri fxvwrphu lqirupdwlrq dv dq dgglwlrqdo uhyhqxh vwuhdp/ e| vhoolqj wkrvh qdphv wr pdunhwhuv1 Dffruglqj
wr vrph dqdo|vwv hdfk qdph lq wkrvh gdwdedvhv frxog eh zruwk dv pxfk dv ’:331￿ Ilqdoo|/ Wudyho Djhqw lq
Mdqxdu| 3;/ 4<<9 zulwhv= ￿Suhihuuhg Krwhov ) Uhvruwv Zruogzlgh sodq wr xvh frpsxwhu0jhqhudwhg fxvwrphu
sur￿ohv wr uhdfk qlfkh pdunhwv111 Zlwk vxfk lqirupdwlrq/ d krwholhu fdq ghyhors d wdujhwhg sdfndjh dqg vhqg
d ohwwhu wr phpehuv ri d cfrkruw jurxs*/ d jurxs ri shrsoh zlwk vlplodu lqwhuhvwv1￿
5 Xosk dqg Yxondq +5333, dovr glvfxvv krz whfkqrorjlhv/ vxfk dv dq djhqw/ zkr lv d surjudp wkdw lv dxwkrul}hg
wr dfw lqghshqghqwo| rq ehkdoi ri lwv xvhu ^vhh Yxondq +4<<<,‘/ fdq idflolwdwh sulfh glvfulplqdwlrq e| wkh ￿upv1
Hqgrjhqrxv Dftxlvlwlrq ri Lqirupdwlrq rq Frqvxphu Zloolqjqhvv wr Sd| lq d
Surgxfw Gl￿huhqwldwhg Gxrsro|
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6 Fohduo|/ dv zh kdyh douhdg| phqwlrqhg deryh/ lqirupdwlrq fdq dovr eh xvhg e| d ￿up wr lpsuryh rwkhu
dvshfwv ri lwv exvlqhvv1 Lq wklv sdshu/ zh h{dplqh wkh h￿hfwv ri fxvwrphu lqirupdwlrq rq wkh htxloleulxp ri
wkh jdph zkhq wkh ￿upv xvh wklv nqrzohgjh zlwk wkh lqwhqw wr sulfh glvfulplqdwh rqo|1
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7 Vkd￿hu dqg ]kdqj +4<<8,/ iru h{dpsoh/ vkrz krz wkh dgyhqw ri sdqho gdwd rq krxvhkrog sxufkdvh ehkdylru
dqg wkh vwdwlvwlfdo surfhgxuhv wr xwlol}h wklv gdwd kdv ohg ￿upv wr wdujhw frxsrqv wr vhohfwhg krxvhkrogv zlwk
frqvlghudeoh dffxudf| dqg frvw h￿hfwlyhqhvv1
CHqgrjhqrxv Dftxlvlwlrq ri Lqirupdwlrq rq Frqvxphu Zloolqjqhvv wr Sd| lq d
Surgxfw Gl￿huhqwldwhg Gxrsro|
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8 Wkh dvvxpswlrq wkdw wkh pdunhw lv ixoo| fryhuhg pdnhv rxu prgho wudfwdeoh1 Vhh vhfwlrq 8 iru d glvfxvvlrq
derxw wklv dvvxpswlrq1
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9 Zh dovr doorz wkh ￿upv wkhpvhoyhv wr froohfw lqirupdwlrq1 Wkh pdlq suhglfwlrqv gr qrw ydu| vljql￿fdqwo|
iurp wkh fdvh zkhuh lqirupdwlrq lv froohfwhg dqg vrog e| wkh lqwhuphgldu| ^vhh Dsshqgl{‘1
: Wkhuh duh wzr uhdvrqv shuwdlqlqj wr zk| sod|huv lq rxu jdph gr qrw fkrrvh Q= Iluvw/ zh eholhyh wkdw wklv
zrxog frqvwlwxwh dq xquhdolvwlf dvvxpswlrq dv wkh txdolw| lq rxu prgho lv ghwhuplqhg e| wkh vwdwh ri wkh
whfkqrorj| zklfk lv pruh uhdvrqdeoh wr dvvxph wkdw lw lv wkh rxwfrph ri d surfhvv rxwvlgh wkh frqwuro ri wkh
wzr ￿upv dqg wkh lqwhuphgldu|1 Vhfrqg/ doorzlqj Q wr eh d fkrlfh yduldeoh/ zrxog hqodujh wkh vwudwhj| vsdfh
pdnlqj wkh jdph zh vwxg| lqwudfwdeoh1
; Zh uhjdug wkh frvw ri lqirupdwlrq f+Q, dv h{rjhqrxvo| jlyhq dqg zh pdnh qr dvvxpswlrq derxw krz lw
ydulhv zlwk Q1
< Lq wkh fdvh zkhuh wkh ￿upv froohfw lqirupdwlrq wkhpvhoyhv/ ￿l @4lpsolhv wkdw ￿up l froohfwv lqirupdwlrq
zkloh ￿l @3lpsolhv wkdw ￿up l ghflghg qrw wr froohfw lqirupdwlrq1
Hqgrjhqrxv Dftxlvlwlrq ri Lqirupdwlrq rq Frqvxphu Zloolqjqhvv wr Sd| lq d
Surgxfw Gl￿huhqwldwhg Gxrsro|
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43Dowhuqdwlyho|/ li wkh ￿upv froohfw lqirupdwlrq wkhpvhoyhv/ jlyhq Q dqg wkh frvw ri froohfwlqj lqirupdwlrq
f+Q,/ wkh| ghflgh vlpxowdqhrxvo| dqg lqghshqghqwo| zkhwkhu wr froohfw lqirupdwlrq dqg wkh sulfhv wkdw wkh|
zloo fkdujh wr pd{lpl}h wkhlu sur￿wv ￿4+￿4>s 4>￿5>s 5, dqg ￿5+￿4>s 4>￿5>s 5,/ uhvshfwlyho|1 Zh vwxg| wklv lq
wkh Dsshqgl{1
Hqgrjhqrxv Dftxlvlwlrq ri Lqirupdwlrq rq Frqvxphu Zloolqjqhvv wr Sd| lq d
Surgxfw Gl￿huhqwldwhg Gxrsro|
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